We investigated the functional aspects of active shoal choice behaviour and its role in generating body length assortative fish shoals. We presented single European minnows with a choice between two conspecific shoals of equal number, one of which consisted of fish of similar body length and the other of fish that were smaller or larger than the focal fish. The preference of the focal fish for the matched shoal increased with increasing difference in body length between itself and the unmatched shoal. To test a potential function of this, we used feeding trials to investigate the competitive ability of a focal fish in a shoal of smaller or larger conspecifics. As body length differences between the focal fish and its shoalmates increased, the focal fish took fewer prey items and took longer to take the first one. Collection of free-ranging fish shoals at the study site showed a within-shoal variation of body length consistent with the preference behaviour observed in the laboratory. We discuss the importance of this work in the context of body length distributions in free-ranging shoals.
School of Biology, University of Leeds
final acceptance 16 May 2001; MS. number: 6800) We investigated the functional aspects of active shoal choice behaviour and its role in generating body length assortative fish shoals. We presented single European minnows with a choice between two conspecific shoals of equal number, one of which consisted of fish of similar body length and the other of fish that were smaller or larger than the focal fish. The preference of the focal fish for the matched shoal increased with increasing difference in body length between itself and the unmatched shoal. To test a potential function of this, we used feeding trials to investigate the competitive ability of a focal fish in a shoal of smaller or larger conspecifics. As body length differences between the focal fish and its shoalmates increased, the focal fish took fewer prey items and took longer to take the first one. Collection of free-ranging fish shoals at the study site showed a within-shoal variation of body length consistent with the preference behaviour observed in the laboratory. We discuss the importance of this work in the context of body length distributions in free-ranging shoals.
 2001 The Association for the Study of Animal Behaviour
Previous studies on fish shoals have concentrated on the significance of phenotypic matching amongst shoal members, particularly in terms of body length (Peuhkuri et al. 1997; Krause et al. 1998; Hoare et al. 2000) and the species composition of shoals (Krause & Godin 1994) . The latter study reported the overriding importance of body length over species type. Field data on free-ranging fish shoals have revealed significant size and species assortment (Krause et al. 1998; Hoare et al. 2000; Svensson et al. 2000) . There are two main processes underlying this phenomenon. First, the oddity effect: individuals choosing to join a shoal of fish of similar body length incur less risk of predation by avoiding conspicuousness through visual oddity (Landeau & Terborgh 1986; Theodorakis 1989) . Second, competition for food: small fish are outcompeted for food in a shoal of larger fish and thus should avoid shoaling with larger competitors (Peuhkuri 1997; Seppa et al. 1999) . Little work, however, has been carried out to quantify body length assortative behaviour against a range of body length classes or to relate directly such behaviour to potential feeding costs incumbent on a choosing individual. We investigated body length preference behaviour and tested its functional significance in the context of food competition between shoalmates in the European minnow. We also collected fish shoals in the wild and compared the observed variation in body length between natural shoalmates with that predicted from our laboratory experiments.
METHODS

Fish and Holding Conditions
We used the European minnow as a model species because it is locally available in large numbers, adapts well to aquarium conditions, and its shoaling behaviour has been described in previous behavioural studies (e.g. Pitcher et al. 1986 ). We caught ca. 1000 minnows, with hand nets, in the river Wharfe at Arthington in West Yorkshire, U.K. (grid reference SE2630 4550) during April and May 2000. At the study site, the river is ca. 20 m wide although in late spring it is divided into a number of channels. Depth ranges from about 0.2 m in these channels to about 2 m in the main channel. Flow rate is also variable, ranging from zero in some of the cut-off inlets to ca. 0.125 m/s nearer the centre of the main channel. Minnows were at their greatest densities in shallow water 0.2-0.6 m deep, with little or no flow.
